Brain-derived neurotrophic factor in the anterior cingulate cortex is involved in the formation of fear memory.
Brain-derived neurotrophic factor (BDNF), a small dimeric secretory protein, plays a vital role in activity-dependent synaptic plasticity, learning and memory. It has been shown that BDNF in the hippocampus and amygdala participates in the formation of fear memory. However, little is known about the functional role of BDNF in the anterior cingulate cortex (ACC). To address this question, we examined the mRNA and protein levels of BDNF in the ACC of rats at various time points after fear conditioning, using quantitative real-time PCR and enzyme-linked immunosorbent assay (ELISA). The results showed that BDNF exhibited a temporally specific increase in both mRNA and protein levels after CS (tone) and US (foot shock) was paired. Such increase did not occur after the animals were exposed to CS or US alone. When BDNF antibody was locally infused into the ACC prior to CS-US pairing, both contextual and auditory fear memories were severely impaired. Taken together, these results suggest that BDNF in the ACC is required for the formation of fear memory.